Since the discovery of plastic material, which ends up as plastic waste after use and partly enters the sea, it has become a global problem that needs serious treatment. No international agreement exists about handling marine plastic debris. By contrast, national laws have been created to plastic bags and plastic debris. Currently, the existing legal instruments, especially in outer space law, are still traditional and inadequate. A sustainable new paradigm in outer space law is needed, such as the use of satellite technology, such as the COSMOS satellite by RKA Recosmos, for global environmental issues, including the ozone layer, climate change, biodiversity handling of hazardous and toxic waste, and rubbish, including marine plastic. Satellite technology is needed, especially in providing data and information and in observing the movement of plastic waste in the sea. International cooperation is needed to ensure complete and accurate data and information about the spread of marine plastic debris. This study aims to identify and analyze the role of sustainable outer space law in the handling of marine plastic debris using outer space technology such as satellites. The main research is study relations between law of the sea and outer space law. The methodology of this research uses normative legal research. The analysis of this research uses normative and juridical analysis methods. This research show that satellite technology is seldom to use in the study's marine debris moreover in the international law perspective. Preliminary results show that a sustainable outer space law requires all parties to cooperate and handle marine pollution.
Introduction
Marine plastic debris is increasingly circulating widely in the sea. Approximately 60-80% of the world`s litter is in form of plastic (Derraik, 2002) . A mountain of marine debris called the Pacific Garbage Patch is floating in the Pacific Ocean (Harse, 2011) . This location is high consentration of plastic debris were firstly observed in the North Pacific central Grey (Moore, Moore, Leecaster, & Weisberg, 2001) . Its location is thought to be around the North Pacific Sea at 135-155° south latitude west and 35-42° south latitude north. This problem worsens the marine environment and endangers living things and habitats. Marine plastic debris has even been ingested by marine animals (Vegter et al., 2014) . Studies in 1999 averaged around 334,271 per km 2 with a period of 5114 g/km 2 . Plankton in the North Pacific Ocean region averaged 1,837,342 organisms per km2 with a mass of 841 km 2 , with a plastics-to-plankton ratio of 6:1 (Moore et al., 2001) . In 2008, this ratio increased dramatically to 48:1 (Greenberg & Moore, 2011) . This condition needs the spatial theory for the description of situation in the sea especially the use of satellite technology (Burkhoder, 2017) Some international treaties have not yet clearly and firmly stipulated the provisions related to marine plastic debris. At present, only Annex V of the Marine Pollution Convention (MARPOL 1973 (MARPOL /1978 regulates plastic debris. The United Nations Convention on the Law of the Sea (UNCLOS 1982) only emphasizes the importance of efforts to protect the marine environment but does not provide detailed rules regarding marine plastic debris. The 1989 Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and Their Disposal, which regulates the movement of hazardous and toxic substances, at the 14th Conferences of the Parties has agreed to try to limit the movement of plastic debris to ensure more transparent and better regulated actions.
Every year, more than 4.8 million to 12.7 metric tons of plastic debris enter the sea, thus worsening the marine environment (Jambeck et al., 2015) . The status of marine plastic debris, which is becoming increasingly widespread and dangerous, requires technological observation to determine the overall condition of the sea. One form of outer space technology that can be used for this purpose is satellites, which are regulated by international law, especially outer space law. Some international agreements related to the use of outer space technology such as satellites include the 1967 Treaty on Principle of Governing Activities of States in the Exploration and Use of Outer Space including the Moon and Other Celestial Bodies, the 1972 Convention International Liability for Damage Caused by Space Object, and the 1975 Convention on Registration of Objects Launched into Outer Space. Regulations through international law and national law will be important especially in various fields such as environmental law. The use of outer space technology is currently developing, especially in observing the ozone layer, climate change, biodiversity, management of hazardous and toxic materials and its waste, especially its movement, including marine plastic debris. (Andersen & Sharma, 2002) Good, accurate, and accountable data are needed to clearly regulate marine plastic debris. Data and information such as volume, distribution, type, position, impact, and new developments are needed for global management of marine plastic debris. Such data require accurate technology such as outer space technology, which includes satellites. Satellites can better evaluate and observe the presence of marine plastic debris to obtain information about the existence of various types of debris and their movement from the source toward the sea. Knowing how marine plastic debris circulates through marine currents and how seasons affect the movement of marine plastic debris is necessary.
This article examines marine plastic debris from a different perspective, namely, satellite technology. The use of satellite technology will enable the observation of the movement of marine plastic debris so that actions can be taken through mutual international agreement. International agreements with regard to the management of marine plastic debris can be drafted to limit, reduce, and even eliminate marine plastic debris. This study will development of the international law field. International law including international environmental law, international law of the sea and international outer space law has developed (Pramudianto, 2017) . In the other hands, science is very important to development of international law. (For example, there is a gap for the long time, in the marine debris usually for the distribution with the show of one dimension. It needs change of paradigm and now, the show of three dimension among them satellite technology. This satellite technology will show new information and data for a good quality and become the basis data in international law.
Methods
This work used normative legal research (Soekanto, 1986) and the statutory and conceptual approaches (Marzuki, 2014) . Primary data were obtained from legislation and international agreements, and secondary data were obtained from textbooks, journals, and other references. The data were then collected, identified, and analyzed. This research has done for three month and use location some libraries in Jakarta through the desk study.
The relevant data were sorted to determined which ones can be analyzed. Juridical analysis was conducted from the perspective of national regulations and international agreements. Normative analysis was conducted to identify norms that apply in national and international law, especially in outer space law and international environmental law. Conclusions and recommendations that can be useful for decision-makers were made.
Results and Discussion 3.1 Sustainable Outer Space Law
Air law has been developed since 1909 through discourse and publication (Syahmin, Utama, & Idris, 2012) . Outer space law began to develop since Sputnik was launched by the Soviet Union (now Russia) (Abdurassyid, 2008; Suherman, 2008; Syahmin et al., 2012) 14, 1975 (United Nations, 2017 .
Outer space law has developed rapidly since then, especially in the perspective of satellite regulations. The satellites launched today are not only owned by the state but also by the private sector. Some companies such as Space X (which produces observation satellites such as Falcon 1), Ad Astra Rocket Company, Blue Origin, Space Dev, Virgin Galactic, and CU Aerospace are private companies engaged in outer space.
Outer space law must develop in the current era of sustainable development. A sustainable outer space law must benefit future generations, especially about the marine environment to protect the common heritage of mankind (Wolfrum, 1983) . A poor marine environment due to human exploitation or circulation of waste, especially plastic debris, from macroplastic, microplastic, to nanoplastic, will endanger future generations. Continuous changes in the paradigm of outer space law are needed.
Types of Satellite Sea Observations and Regulations
Some terms in outer space law must be known; for example, space objects are any objects, both man-made or natural, that are related to space. A spacecraft is defined as a man-made object related to space and its parts (Law Number 21 Year 2013) . A popularly developed spacecraft is the satellite. Satellites have different types and functions. Some satellites can observe the development of chlorophyll production. Other satellites can observe winds at sea, the salinity, the current sea currents, and natural resources. Table 1 shows some satellites in use today. Provisions regarding satellites, ranging from their design, manufacture, launch, movement, orbitals and function until they fail and/or fall to the earth, are regulated through national legislation and international treaties. The 1967 Treaty on Principle of Governing the Activities of States in the Exploration and Use of Outer Space including the Moon and Other Celestial Bodies regulates several important principles, such as activities that benefit the entire world, non-discrimination, equality, free access, free scientific research, international cooperation, and state responsibility. All principles should be adhered to by government agencies and non-governmental organizations. Satellites have a risk of falling back to Earth. In outer space, the length of time a satellite is not long and is like a vehicle (Bois, 2011) . Problems with satellites are regulated by the 1972 Convention on International Liability for Damage Caused by Space Objects, which emphasizes several important terms, such as the launch, launch state, and space object. Space objects are components that include the vehicle being launched and its parts. A satellite that has been launched has several parts, including supporting parts and rockets; the latter is one of the most important parts and is used to deliver cargo to outer space and/or return the space vehicle, including its charge to the earth. The satellite launch process is shown below. The absolute liability for a satellite remains with the launching country. Launching satellites requires accountability and registration. The 1975 Convention on Registration of Objects Launched into Outer Space states that the launching country must register every celestial body it launches with the UN Secretary General.
Danger of Marine Plastic Debris and its Impact on Future Generations
Garbage or debris in the marine is divided into seven categories (Shuker & Cadman, 2018 Plastic debris consists of synthetic materials from polymers such as fishing nets, ropes, buoys, and other similar plastics used in fishing activities. Other materials containing plastics are used for daily activities, such as plastic bags, plastic bottles, plastic packaging, and plastic toys; cigarette-related materials, such as matches, cigarette butts, and cigarette wrappers; plastic resins, and various microplastic particles (Shuker & Cadman, 2018) . Plastic debris is currently circulating widely and can be found in all the world's oceans. Plastic waste exists in the form of macroplastic, microplastic, and nanoplastic (Avio, Gorbi, & Regoli, 2017; Boucher & Friot, 2017) Plastic debris can obscure the view of living things and block respiratory systems. They can also be swallowed by marine creatures that may mistake it for food, thus causing disease and even death (Thevenon, Carroll, & Sousa, 2014) .
In the 2002 New Delhi Declaration on Principles of International Law Relating to Sustainable Development, the International Law Association cited the protection of future generations as one of the important principles of sustainable development (Anonymous, 2002) . The Sustainable Development Goals (SDGs) were agreed upon in 2015 by the United Nations General Assembly to replace the Millennium Development Goals. The SDGs that will be in effect until 2030 include marine protection in the 14th goal . This development is important because the Millennium Development Goals (2000-2015) did not consider marine protection. The SDGs aim to eliminate marine debris by 2030.
Information, Communication, and Data as a Basis for Forming International Agreements
Today, the world is undergoing important changes, including technology, that facilitate human life. Technology can be used to obtain information and data collection, as well as for transportation and communication. Information, data, and communication are essential in the development of national law and international law.
Remote sensing for monitoring marine plastic debris uses several models, such as the Surface Current from a Diagnostic model developed by NOAA, the Ocean Surface Current Analysis Real-time developed by the California Institute of Technology, the Surface Current Field model developed by the French oceanography analysis center Mercator, and the Center de Topographie des Ocean et de l'Hydrosphere model, which has since helped improve marine debris monitoring systems (Havens & Albion, 2012) .
The use of remote sensing models or geography information system (GIS) will make it easier to determine the presence of marine plastic debris. An example can be seen in the image below. 
Indonesia's National Regulation on Space and Plastic Waste in the Sea
In Indonesia, regulations regarding outer space are stipulated in Law Number 21 of 2013 Concerning Space Activities, which defines outer space to include all objects beyond the airspace. Space is defined as anything related to outer space and associated with the exploration and use of space. Other space-related activities mean exploration and utilization of space from Earth, the airspace, and in outer space. The objectives of this law include providing a legal basis and certainty in the organization of space, ensuring the continuity of space management in the interests of the present and future generations, and realizing space administration, which is a supporting component of the defense and integrity of the Unitary Republic of Indonesia. Space activities include space science, remote sensing, mastery of space technology, launch, and commercial space activities. This law was implemented with due regard to national interests, security, and safety, the development of science and technology, human resources, benefits, effectiveness, and efficiency; the reliability of facilities and infrastructure of space; protection and management of the environment and the space environment; and the provisions of the legislation national invitations and international treaties to which Indonesia is a state party. Space research can be carried out using satellites and space stations, including observation facilities on Earth.
From another perspective, the law on waste is regulated through Law Number 18 of 2008 Concerning Waste Management. This law provides a general understanding of waste and specific waste. Waste is defined as the solid remnants of human daily activities and/or natural processes. Specific waste has types, concentration, and/or volume that need to be managed specifically. Waste management is defined as systematic, holistic, and sustainable activities, including waste reduction and handling.
From this law, legal instruments were derived, including government, presidential, ministerial, and regional regulations. Presidential Regulation No. 83 of 2018 concerning Handling of Marine Debris is among these regulations. This regulation provides an appendix to the National Action Plan (NAP) for handling marine debris, with the goal of 70% reduction in marine debris by 2025. Table 2 lists some regulations related to plastic waste. The reduction in the use of plastic bags is aimed at controlling the occurrence of pollution and/or environmental damage caused by the use of plastic bags and guaranteeing the survival of living things and the preservation of ecosystems.
Ecosystem sustainability is an important concern, and respect for the marine ecosystem is highlighted.
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Bekasi Four tasks must be completed, including avoiding the use of styrofoam and plastic materials for packaging.
This regulation needs to be elevated from being a mere mayor regulation.
Laws were made to clarify rules that did not yet exist and were based on the needs and commitment to higher regulations. Creating such laws, especially in the international Law of the Sea or international environmental law, requires good data. Obtaining good data on marine plastic debris requires technology, particularly outer space technology. The outer space law provides guidance on technology, such as the use of satellites as a research tool. Marine debris in Indonesia needs to be reduced in accordance with the NAP for reducing marine debris by 70% by 2025. Satellite technology is needed to detect marine plastic debris in Indonesian waters. Legal and institutional instruments must support the relationship between outer space technology, namely satellites, and efforts to reduce debris in Indonesian waters. However, no relationship seems to exist between NAP and outer satellite technology for the availability of information, data, and communication on the presence of marine plastic debris. Such relationship is important for readiness and implementation to evaluation through adequate information and data to reduce marine plastic debris.
Therefore, the NAP should be improved to include satellite technology and relevant institutions, such as National Institute of Aeronautics and Space (LAPAN) and the Geospatial Information Agency (BIG), in handling marine debris.
One impact of technological development, including space technology, is the need for regulation through legal instruments, especially international law, which includes branches such as the outer space law, the international Law of the Sea, and international environmental law. The current outer space law needs to be changed with the new concept and its paradigm. In an era of sustainable development where future generations are an important focus, the outer space law must also be able to look forward. An outer space law that looks to the future and is based on sustainable development can be called sustainable outer space law.
The outer space law also regulates outer space technology such as the use of satellites. Satellites can be used in all fields, but they need to be regulated to avoid disputes or conflicts. Satellites that can observe marine plastic debris are currently needed, including their movements, which can be identified and analyzed so that the management of marine plastic debris can be pursued through international law, especially the international Law of the Sea and international environmental law.
An agreement between countries is needed and can be set out in a more adequate international agreement for handling marine debris, especially marine plastic debris. International agreements can be done bilaterally, regionally, or multilaterally. Handling of marine plastic debris in the sea adjacent or facing each other can be settled through a bilateral agreement, through regional international agreements for countries in a certain region, or through a global international agreement. For example, ASEAN is addressing marine plastic debris through a joint commitment entitled the Bangkok Declaration on Combating Marine Debris in ASEAN Region on June 22, 2019.
A good international agreement requires information, data, and communication that can be acquired through technology such as satellite technology. With the use of satellite technology, any technical provisions and legal norms that can be met and agreed upon will affect the formation of international agreements. Satellite technology will support better efforts in the process of drafting and forming international agreements especially from a technical and scientific point of view. The development of satellite technology and the use of other celestial technologies will undoubtedly influence the development of outer space law.
A healthy marine condition is desirable. This idea is in accordance with the SDGs, specifically target 14 . However, marine conditions are currently increasingly worsening. Pollution in the sea such as the presence of marine plastic debris is increasing every year. Plastic that becomes wastes, garbage, or rubbish in the sea is crushed into macroplastic, microplastic, and even nanoplastic. This situation is unfavorable to living creatures that depend on the sea. The food chain affected by the presence of marine plastic debris will ultimately endanger humans today or the current generation. If not resolved, latent hazards of marine plastic debris will occur in the future, thereby also endangering future generations.
We need clean and sustainable seas, which can be achieved by reducing the volume and distribution of marine plastic debris. Concrete action has been needed since 2015 for the 14 SDGs to be achieved by 2030. However, it is not too late to implement various efforts to reduce the volume of marine debris. Developing technology, utilizing economic value, providing adequate funding, increasing the ability of human resources, and developing effective institutions are all possible ways. Policies and strict legislation at the national level with the support of all countries through international hard and soft laws will facilitate the achievement of the SDGs target.
The development of satellite technology, which can monitor the presence of marine plastic debris, and a more detailed technology for observing various types of debris in the sea and its distribution and movement will increase efforts to control and deal with marine debris. An adequate management and monitoring system will further support the reduction of marine plastic debris. Outer space technology coupled with the ability to use the GIS model and its application is expected to clearly observe the presence, movement, and position of marine plastic debris spread. Seas are highly dynamic and cannot be seen from only one dimension of space; they must also be seen from four dimensions, including the bottom of the sea, thus requiring more advanced technology, including satellite technology.
With adequate technology, information, data, and communication will be more useful and can be utilized in an effort to try and reduce the existence of marine plastic debris. Through legal instruments such as national legislation based on technology development systems, the target of reducing marine plastic debris is expected to be achieved. Likewise, international agreements that can adapt to developments and technological capabilities will encourage the reduction of marine plastic debris globally.
Finally, Indonesia as an archipelagic state that has a vast coastline and cannot be adequately observed through marine and land vision. Space and air perspectives are needed for a wider view on the existence of marine plastic debris throughout the territory of the Unitary Republic of Indonesia. Satellite technology will help the NAP in handling marine debris by knowing the position, movement, and spread of marine plastic debris. However, the seas are dynamic; hence, any observed marine plastic debris may not be in the same location as when it was found. Advanced technologies such as real-time satellites that specifically look at the movement of marine plastic debris are needed.
Further questions that might not have been resolved by this work will provide some important directions for subsequent research, including the following: a. How can sustainable outer space law, which expands traditional outer space law, be developed? b. Can the current satellite technology see the position of marine plastic debris in detail? Is a follow-up device needed for information and data obtained from satellites? c. Are there more effective ways to remove marine plastic debris, from macroplastic, microplastic, to nanoplastic forms? d. Can the 14 SDGs be achieved by 2030 through policies, regulations, or international agreements? e. Is international law, especially the international Law of the Sea and international environmental law, sufficient to handle and deal with marine plastic debris? Is more detailed international cooperation needed? f. The existing national legislation such as in Indonesia aims to reduce marine waste by 70% by 2025, a process that needs to be assisted by outer space technology such as satellites. Does the national legal instrument automatically adjust to the technology, especially satellite technology, and how prepared are the relevant institutions to handle it? Discussions from this study are expected to benefit all interested parties in handling plastic waste at sea at the national, regional, and global levels.
Conclusion
The existence of marine plastic debris must be addressed by all countries, including Indonesia. Marine plastic debris is becoming increasingly dangerous for all living things that depend on the sea. The sea provides a future for humanity. Therefore, the SDGs include marine protection. Threats to the marine environment will threaten future generations. International cooperation is needed to overcome this problem, and this can be facilitated through information, data, and communication technology.
One such technology is space technology, such as satellites. Space technology that can view the whole sea or ocean and marine plastic debris, especially its movements, can provide important information for drafting and formulating policies and laws, especially national legislation and international agreements.
This research has answered the mean question is the handle of marine debris with the use satellite is important and it is changing the new paradigm in the field of international outer space law traditional become international sustainable development outer space law. Its need the new research deeply about international sustainable development outer space law.
The recommendations of this research is Indonesia's National Action Plan (NAP) on Marine Debris already addresses the problem of marine debris, but it is still incomplete due to the lack of utilization of satellite technology. Satellite technology input is needed, as well as handling institutions such as LAPAN, BIG, LIPI, and BPPT to help reach the 70% reduction target for marine debris by 2025.
This paper provides new insights on viewing marine plastic debris from the perspective of international law, especially sustainable outer space law, the international Law of the Sea, and international environmental law. Despite the limited knowledge and time, this paper is expected to encourage further in-depth research.
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